Summary: Multiple myeloma is a neoplastic disease which is characterised by proliferation of monoclonal plasmocytes in the bone marrow. It is the second most common hematologic cancer and it represents 1% of all cancer deaths. Despite enormous development in multiple myeloma biology and treatment over the last 30 years -it is still incurable disease with a median survival of 50 -55 months. Currently, one of the most important goals in the treatment of multiple myeloma is to achieve long-term control of the disease, without negative impact on the patient's quality of life. Thanks to therapeutic regimens based on new immunomodulatory drugs, this aim seems to be achievable. In this paper we present the case of a female patient living with multiple myeloma for 14 years. Initially patient was treated with standard VAD (vincristine, doxorubicin, dexamethasone) chemotherapy regimen. After a nearly complete remission of the disease, autotransplantation of hematopoietic cells was performed. One year after transplantation there was a relapse of the disease. In the treatment of relapse it was decided to use scheme based on lenalidomide and dexamethasone. After 4 th cycle of treatment, a complete remission was achieved. So far, the patient received 149 cycles. In the evaluation of minimal residual disease still maintains a state of complete remission maintains. During over 12 years of treatment no complications in grade 3 and 4 of the CTCAE v.4 was observed. Currently the patient is 58 years old, she still receives lenalidomide and leads moderately active life.
Introduction
Despite enormous development in the therapy, and introduction of high-dose chemotherapy treatment with autologous bone-morrow stem-cell transplantation (ASCT) in 1990's, plasmocytoma is still a disease in which permanent cure is not possible in case of most patients (Kumar et al. 2008) . Among almost all patients after ASCT relapse occurs, and the median progression free survival (PFS) is approximately 2-3 years (Attal et al. 1996 ; Child et al. 2003) . Currently, the maintenance therapy is one of the most important points of treatment for multiple myeloma. Due to new therapeutic regimens based on the immunomodulatory drugs -lenalidomide and bortezomib, it seems to be possible to achieve long-term control of the disease, to prolong overall time of survival and progression free survival (PFS), without negative effects on patient's quality of life.
Lenalidomide is the first immunomodulatory drug, which was approved for the treatment of patients with relapsed or refractory multiple myeloma. It belongs to the group of oral immunomodulatory drugs, it is analogue of thalidomide, with significantly stronger effect, and preferred profile of toxicity. Lenalidomide has dual mechanism of action: antitumor activity leads to tumor cell death, immunomodulatory activity affectes the function of the immune system. It directly induces apoptosis of tumor cells, has antiangiogenic activity, removes the protection of the marrow microenvironment towards tumor cells and stimulates antitumor resistance of the host, allowing to maintain the suppression of tumor , Mitsiades et al. 2002 .
In this paper we present the case history of a patient with multiple myeloma. In a relapse, after the autologous bone-morrow stem-cell transplantation (ASCT), patient received lenalidomide and dexamethasone in a clinical trial CC-5013-MM-010. With the used treatment, a long-term complete remission of the disease was obtained, which continues till now, for over 12 years.
Case study
The female patient at time of the diagnosis of multiple myeloma was 44 years old (April 2000). The first clinical symptoms were weakness, decrease in exercise tolerance and severe bone pain. In laboratory studies there was profound anaemia (HGB 7.1 g/dL), high ESR -120mm/hr and a high total protein concentration 12 g/dL. In medical imaging studies, osteolytic abnormalities were present in Th spine section. After additional examination multiple myeloma IgG kappa stage III (classification of Durie-Salmon) was diagnosed. Patient was qualified to VAD (vincristine, doxorubicin, dexamethasone) chemotherapy. She was receiving medications in due doses with good tolerance. Bisphosphonates were also used in the treatmant. During chemotherapy there were no adverse events. After 7 cycles of VAD, there were features of almost complete remission, and the patient was qualified for autologous peripheral stem cell transplant (autoPSCT).
In order to mobilize stem cells, patient received 3,5g/m2 of cyclophosphamide. Two apheresis procedures of stem cells were performed with a result yield 9.54 x 10^6 CD 34+ cells per kilogram of body weight. AutoPSCT was performed on 1 st March 2001, after conditioning with Mel200 system, 11 months after the diagnosis of multiple myeloma. Period of transplantation and aplasia after transplantation was without any adverse events. In +13 th day features of hematopoietic recovery were found ANC > 0.5 G/l, PLT > 50G/µl. In control bone marrow biopsy at day +100 after autoPSCT, complete remission of the disease was confirmed.
After 12 months of observation in an outpatient conditions, characteristics of a relapse were found in the form of re-apperance of monoclonal protein IgG kappa 9.04 g/dL. After 4 cycles of treatment a complete remission of the neoplasm was obtained. Until August 2014 the patient received 149 cycles of treatment. Until October 2011, the patient was receiving lenalidomide in a clinical trial, since then the patient still continues treatment outside the clinical trial, thanks to the trial sponsor. From 96th cycle of the chemotherapy the decision was made to gradually reduce steroids doses, in November 2011 dexamethasone treatment was stopped. In January 2013 the dose of lenalidomide was also reduced to 10 mg/21 days.
During over 12 years of treatment no adverse effects in grade 3 or 4 by CTCAE v.3. were noted. Patient has a long history of coping with multiple myeloma, she lives moderately active life. In August 2014 her performance status was evaluated as 0 according to ECOG scale.
The evaluation of minimal residual disease in May 2014 confirmed complete remission of the disease; monoclonal plasmocytes evaluated by flow cytometry in the bone marrow represent 0.61%, in bone biopsy and in bone marrow aspiration no plasmocytes were found. No monoclonal protein was found in plasma protein immunofixation, and no features of the bone progression were noted. In total 704 patients took part in those trials i.e. about 350 patients in each trial. The aim of the study was to compare the efficacy and safety of using lenalidomide in combination with dexamethasone and dexamethasone in monotherapy in patients with relapsed, refractory multiple myeloma. In the group of patients receiving combination therapy a higher percentage of overall response rate (ORR 60.6% vs. 21.9%, p<0.001) and a longer duration of response (15.8 months vs 7 months, p<0.001) was achieved (Dimopoulos et al. 2007 , Weber et al. 2007 ). Longer time to progression (TTP 13.4 vs 4.6 months, p<0.001) and prolonged overall survival (OS 38.0 vs 31.6 months, p=0.045) was obtained compared to the group of patients receiving dexamethasone and placebo (Dimopoulos et al. 2009 ). Lenalidomide in combination with dexamethasone allow to obtain fast and clinically significant responses, which improve further during the treatment (Harousseau et al. 2010 ). Continuation of the therapy after gaining the first response significantly increased the survival of the patients (San-Miguel et al. 2011). Among patients treated with lenalidomide and dexamethasone reaching at least a partial response (PR) and continuing the treatment -twothirds of people (108/174) still received treatment after a median of clinical observation period (48.6 months). In patients who continued combination therapy until disease progression, a trend to prolong the OS was noted, when compared to those who interrupted the treatment for reasons other than progression (p=0.0594).
In the studies MM-009 and MM-010 an acceptable safety profile of lenalidomide was observed. The most common adverse events of the drug were: fatigue, neutropenia, constipation, diarrhea, muscle cramps, anaemia, thrombocytopenia and rash. The most observed adverse events in grade 3 and 4 were thrombocytopenia, neutropenia and thromboembolic events. Most events were observed during the first 3 months of treatment. The incidence of peripheral neuropathy among patients receiving lenalidomide was 1.4%. The incidence of thromboembolic events was higher in lenalidomide and dexamethasone group in the absence of prophylactic anticoagulant than in group with dexamethasone (P <0,001). Dosing was associated with minimal cumulative toxicity, making possible to use long-term treatment (Dimopoulos et al. 2009 ).
The results of studies MM-009 and MM-010 concurred with conclusion presented in the summary of MM-018 study by Spanish group of researchers (Alegre et al. 2012 ). Study included 63 adults patients with the multiple myeloma progression after >=2 cycles of chemotherapy. Treatment with lenalidomide and dexamethasone was associated with a high ORR (78%), median TTP (13.3 months), median PFS (13.3 months). Median of OS (overall survival) was not reached (95%CI: indefinite). A higher percentage of patients continuing the treatment >= 12 cycles showed VGPR or CR when compared with patients who finished therapy before 12th cycle. The continuation of treatment until occurence of VGPR or CR was associated with a deeper and more permanent clinical remission and improvement of PFS and OS in comparison with patients who reached PR. Serious adverse events of grade 3 and 4 were observed in 5% of patients. It included mainly myelosuppression, which was treated by a appropriate dose reduction of lenalidomide and dexamethasone. Authors also observed: hyperglycemia, thromboembolic events, infections of the respiratory system and asthenia. 17% (11 patients) stopped treatment due to AE.
Conclusion
In retrospective data analysis from the clinical trials MM-010, MM-009, MM-018 the positive effect of longterm treatment using lenalidomide in combination with dexamethasone in patients with relapsed multiple myeloma was confirmed. Case study of a female patient with complete remission of the disease, undoubtly provide excellent proof of the efficacy as well as safety of maintenance therapy of this type.
